Synthesis
All starting materials, reagents and the donor polymer PTB7-Th were purchased from commercial sources and used without further purification. The synthesis of the donor polymer PBDTTS-FTAZ was described in our previous work. 1 Monomer 3, 6 -bis(5-bromopyridin-2-yl)-2,5-bis(2-hexyldecyl)-2,5-dihydropyrrolo [3,4-c] pyrrole-1,4-dione (M1) and monomer 2,5-bis(2-hexyldecyl)-3,6-bis(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophen-2-yl)-2,5-dihydropyrrolo [3,4-c] pyrrole-1,4-dione (M2) were prepared according to literature procedures and were recrystallized twice to high purity. 2, 3 The synthesis of the monomer (E)-1,1'-bis(2-hexyldecyl)-6,6'-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)- [3,3' -biindolinylidene]-2,2'-dione (M3) was described in our previous work. 4 Synthesis of PTDPP-PyDPP: Monomer M1 (134.5 mg, 0.15 mmol), M2 (150.2 mg, 0.15 mmol), tri(dibenzylideneacetone)dipalladium(0) (Pd 2 (dba) 3 ) (3 mg) and tri(o-tolyl)phosphine (P(o-tol) 3 ) (5 mg) were dissolved in toluene (12 mL) under nitrogen atmosphere. Then 2M K 2 CO 3 aqueous solution (2 mL) and Aliquat 336 (2 drops) were added to the mixture. The reaction mixture was heated at 80 °C with vigorous stirring for 12 h. After cooling to room temperature, chloroform (100 mL) was added to the reaction mixture and then the polymer was precipitated by pouring the diluted reaction mixture into acetone (250 mL) and was collected by filtration through a 0.45 µm Teflon filter. Then the polymer was subjected to Soxhlet extraction with acetone, diethyl ether and chloroform. The chloroform fraction was purified by passing through a short silica gel column and then precipitated from acetone.
Finally, the polymer was obtained by filtrating through 0.45 µm Teflon filter and dried in the vacuum oven at 40 °C overnight. Yield: 140 mg (90%). Normalized UV-Vis-NIR absorption spectra of the polymer:polymer blends (2.5:1, w:w). 
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a  is the exciton quenching efficiency of the donor polymer in the blend films.
Absolute fluorescence quantum yield (Φ) is calculated by using the Equation (1),
Where E a is the integrated luminescence from the blank sample, E c is the integrated luminescence from the samples with direct excitation, L a is the integrated excitation profile from the blank sample, L c is the integrated excitation profile when the sample is directly excited by the incident beam. S10 PL quenching efficiency () is calculated by using the Equation (2), (2) donor donor
Where Φ blend is the absolute fluorescence quantum yield of the blend film. Φ donor is the absolute fluorescence quantum yield of the neat donor film. R donor is the absorption contribution of the donor to the blend film at the excitation wavelength. 
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